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(57) [Sft] 

[ISIS] ^r— hSOTIJ&SMblcfcflSL. tt&S.itm+t 

[fi?j*#fg] p£J*W&&1fi1 1 ±l=»rt4*i, .plS) 
A©#SS«:)B-hl=y-hje«IBl 3^lTMJi(ifc 

jean 1 A(D*s<*Hrti=^**ifc«2SSSi<»v- 
xffiist 1 5 at; k u-f >m# i6t, 1 1 a 

*ttt?¥IIHMMM i±i:M*4ifc««««Wi 

2t. »?-&siMtKi 2Atf*tt3ftB»i 1 a tot* 

^<*S« 1 1 rtlcJBja* *Lfcl& 1 «*£I<D7lt*l1Si* 1 




15 ^ 17 
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as 1 mmm<»*mi*mzm-&$ife®t, 

3B1. SS2Sf|^#8tt£»IIg£:. 

flfESB 2^^g|$6lt^T0)fifE^#«:S«rtlcff$fi!t$ 

^fcf ifii(»f2 t £ man l . 

SlfEmi^M«!l ( lillE«t^2TMfefil|!EI*, ffi1E%je»T 

fKfie$*ifcm2^ssrov-xfiJtRt; ku-ois 
j: y TitttaatfKi** 1 ^£!<&m 3 ^ttiMn 

So 

«HBftiB«©lllBi±l=y— H6««S^Lr»j«**ifc 



ME^*- haiS^fcfct.fc^l^fllE^eBcO^ftJlrtlc 

STaE^fiSP^ttt;.*: -5 l=«rB¥W*MMfi±l=»J*4sh.fc 
11. fl!2*7-#Bt&ttH&. 

MB* 1 *T »s6!ffilt^Tc0fIfE^<*S«rtl=^fie^ 

ft/is 1 **£l<Z>ft2 7tt1fe«i«£. 
$m«Sf & c £ 

fIIE^eSP<7)-^(DfiiJS±l-'ir- K-IUIOt^Lr^ltt 

«JifE^SPoi!ifE-^ra)«i]®i=5bns]-r.i5fft*roffl®± 

LTBm2*itzm2o?— \*m&t. 

mum 1 . w, 2.0)7— vmm^ti^oizm^m^o 

*mfrmtoiztemzM.tzm2m i mm<K>v—*mMs.v k 

frfE!£igS|S£&i:«fc ^ CfIaE*S<*S«-hl=^filc**tfc 
11. B2^»g8$6^fg<!:. 

flltEIg 1 X^^gSlteSiflolTroflfE^^Sffirtl^^filtS 
tifcH 1 ^SScdH 1 , 

fit ess 2 m^a-st mmmT o>m e#^<*s« w i= mis. £ 

USmn 7 ] SJfE35 1 ©y- h^St fliEsS 2 0)>r- 

[it^ns] mi^mi!a>^i*s*5-hic^js*H. 

SfS 1 fllfflf 1 7*fe1MHJ*, m 2 ^^(Olg 2 

fIfE^ffl5OT'>/j: < t tfflUB±l=-y— h*ft^I$^LT 

fllEy- l-mffi^t*t;J;5lcfIfE3?eBPCDm3Tifi6!felli 
l^F*3l=^fiE**tfcm 2 ^S^<0 V— x««&t; K L"f > 

«IIB%fi*$Kt7 J: ^ lzm&*mW&fiL±lztef$.i**itz 

n. S2m7^gi*e^t. 

txtzm 1 4 7fft1MM& , 

fit Em 2 m7»gSS6^T (»fIIE#^H*Sffi « 1= ^fi£ * 

ftfcis 1 ^msrom 5 ^mvs&mt . 
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fc -r s B*a a icfEi£<D*a?<*£it 0 

AttfiA-etttK L r c i &&mt + SiSsRE s fcG 

[B*« in * 1 w«aia)*»twt«±ic»fii* 

*U 1^S^^#Wi*@£*^^3§eaJi:. 

may- h«as»tcfc3i=wiBS8iB»a)*an*iirt(c 
ik b 2 

Hfcs 1 ^an^m 1 ?mm^ . 
*ifcBi»«Ha>»2 

*ttft«* ***BU ttG*-h««<B±BI** BG 
BSB±fr bBTrfHm 1 X^ftmftB&tffTGft 

1 2 ] fflGSS 1 *tt»«« ^12 ^$$^$1^ 
I*. WG^iB«T(DWG*»(**«WT?»«LT^-6^ 

fi0>¥«{tttB. 

[B*« 1 3 ] mrlBm 1,12 B?#BMttB4>d>tt 
=i>*2 h^y*S&(=*BT*c£*»«*-r«B 

-a>tt«Ri=Kit^nfciap«rt<DiKrG*wi**«iS-> 

-KfcLt, BGHatf&tflMUB-bl=»J*£*LfcftB 

■«i:»***ifcv»^«l»0! KU-T>««£**B 
U 

UIBV-XSMi; K L-f >$|igrf)<ff2/dtS;lxS Uffii tf 
^^v^;u^®ftg<D^G^^^Ufii:itS-r-S*rpia> 

[000 1 ] 

[»Wa>B"rSfiUfi#»] za>J6Wld\ ¥«tt£KicH 



BrrS*i<DT?fcSo 
[0 0 0 2] 

[fi£3fctf>ftffi] 3«5cBB0)M i SSS*as h 

7>VX^I (WTMI SFETilBt) 0)-at\ SO 

«Gafitt««0>±BAtf«B****;ufc 
double gateSJ Fully Depleted-SO I MOSF 
ET?b<ilS£;txTl>S (D. Hisamoto et a I . : I EDM 1998 
P. 1032. X.Huang et al. * I EDM 1999 P. 67. «BaV2-263 
473#^«,4*^3F2-2768719^«) . 
[0 0 0 3] WGMOS F ETI*. Sl*«aEffi»*£S 

[00041 H13 (a) ~H 1 3 (c) it. HHRLtz 

RBH-Cftio 1 0 1 ±IC|* % $&*||g£ 1 0 2 

MBrtSsfc, *t>lcc(D|6»Bl 0 2±rci*v'ja>f 

i nl10 3*<J^fiE$tin>*o V'j3>f i nl10 
3±l=l*. »8il04^LTV-X105, Kl/-f 
> 1 0 6 35^*lc**i-Ftlfl^rt**fC^*o 

[0 0 0 5] £ & V— X 1 0 BJklf Kl/-f > 1 0 6 
±(C|±. V-X105&tfKl/-f>106ty-hSfi 
1 0 7£t«lt«feAa>«Ul 0 8jWMt**iTl* 
So V— xi osi: Ku-f >1 0 6BBa>3lrta)« 

Bicii. v-x 1 o sat; Kb-f >i o 6ty- hsa 

1 0 7^£tt8t«feA(0«mi 0 9«J*ltU 
So *t>(w % ctib$£lil o 9 0>BBlcl±. h*« 

1 0 7 A^/S^ftTl^So 

[0006] Lrt>U C0)&?<DBB(::|*, 

££mJg<h-f Sls I 3Xh±»ttfttift 
I*, so I &C(DftRi=jBB-r«ttff1£a>£1b 

tt£*<B*3*L*. 
[0007] *fc„ 01 3 (a) ~H1 3 (c) (C^L 

*^««a>T»*B«wi=iwb-r s z t iz^^xmm l 

[0008] 01 4f*ttaLfcffi*a>/<;u^»«Sfflix 
fcB^agMaei-e&y* mi 5ttfrGX?'a>KBB a efe 

So 1 Uilcfi. 01 4MEI1 siz*? 

1 2jM&jj£*Jh/ci*So :0ilH 
12±l:«, V-X113, Kb-f>1 14A%*jf 
*U V— X 1 13i Kl/-f>1 1 4fca>RSl<Z>¥3H*B 1 

1 o±ici* % 1 5^iry-nai 

1 6*<£ft$^S£5lcff£/££;ftTl>So 
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[0 0 0 9] LfrLt£t><Z> % 0 1 4&1/0 1 SlCTF-ffft 

m*fem\z §m? z^t z*iz> 0 
[0010] *fc, «jaLfc2o<7>»?-ic*a-r4/)^ 

SO ifllSSiSoT L*5t, v';a>BO>TffllcSa 

■r«*6»K<DS»e»s*<jSSv y a y t 

iBBLfclMftjWBCor (self-heating) . KU-f>« 
or. 01 3. fc6lM*Hl 4&tfBll 5C^Lf::ti 

[0 0 1 1 ] *fc. so it^ttt, Wl=n^**;U(D 
T?£D>f>/N 0 ^h>f^-><blC < fcoT^^L^ ;UA<* If 

**ffciv ^**;u««BcDT»i::»»Lr* 

[0 0 12] *fc, /<;U^*«Sffll^T. H«lC3*5c 

«5i*i#fci*fcM isFETi: Lnt. xmmtmsBM 

278^lZEISS*lfcM I S F ET^fc^o CCOM I S F 

ETli. /<^^»«*S8iB*r=lnxL-C*«S6B» (pr 
ojection shape) £ff2/&L. CO>a«3Sfiffl5ICi|iia* Lfc 

[ 0 0 1 3 ] 0 1 6 1 7 |* % WIHM I S F E T CD 

saxaic ts it & Kffi 0 v fe « o 

[0014] HI1 6 ICSf-T «fe 5 1 2 1 _b 

(=i*S8iB*««i 2 1 A*<»j***i-c*jy. co^et 

S812 1 A±lciiy— H6HBI1 2 2*«MSfcw 
£o 2 1 A(D^flJlCl±*e»Kl 2 3 

Stir fey. ^atgfsni 23±rzi*vx^«i 2 4A< 
f^jastiri^o 

[0 0 15] ItEM I S F ETT?li, V— X ■ KU-f > 

ffiifcB O;^ i \ k z o r 6 / < > T x £ teih-r £ 
tztb. 01 6i=^-r«aic*5i\r-r^->aA3&<ff*)+i, 

%jB««« 1 2 1 A(0tt«(CBSftCO7M«Btti* 1 2 5 
ffi&OLZtlXl*** 

[0 0 16] 01 7 3 l=* HtJfE^Stt 

««12 1 A(D±ffi&^«ffilC^rt**l*V— X ■ Kb 
-f >=Ftt«!ffi»fl 1 2 6a>3R**a<»«-r*Ci(=J: 

y. ±ffi^^lHffl^*<*^^-e3l^l3c4k^i:at^LfcM i sf 
BTt Lr«nM-*ctsi#«£ Ln>^ 0 

[0 0 1 7] fltfEMI SFETri*. so i Atari** 
<. ft&RWftl 2 1 A<hTW^»Ml 2 1 
ofctfor l^5c<t^£>* fJi*(Di>zL— yugftlc^S Lfc 
(self-heating) *SCffB»*littK£*L6£:l* 

[0 0 18] 



^A<»illb£;h, (fflxlio. 1 /imJUT) . ^oSiffi 

mczhi B&tfn 7(r^*r<fc53fe«iig*ii^-r^-<t 

*<ML<fcor<&, Lfc*<or. ^(D«fc5W- hfi 
*<o. 1 /imKiTo>i&«c=»jt-r*«««a**"r«* 

*a»MlaWH**iri^«. 
[0 0 19] fctuOjftWlt TOIEKB(c«^rte* 
*lfc*0>-Cfcy. y— h«jW*«tS*lfc»ftr*. ^ 

[0 0 2 0] 

*»*Mi«±(=»fifc**i. mi^msi(7)#^*B^%-r 

4^SP<t . WE38fi»<D<J>fc < k i>®m±\z?- h*& 
t*t?J: 5 (cfHH*jB»0)*»tt:JBrtlc^ja**ifca 2 

*Mt«rtl=»rt**LfcJB 1 SmUWSS 1 7tMfefIiC 
*ifc*l»«S0>*2^«1fc«l*fcSJHtL. MEffl 

[002 1 ] &tz. C(0«MIC««*2(D*»«:«« 
I*. *1#«S!a>*»tt:*fi±lz^rt**i. B1S1I 

»IBy-h«**ttt«fc3(=»ES8S»a>i|iai<*B 

rt(c^rt**i/=*2»«si(Dv— km 

«ESifi»*«t?*ai=WE*si(*at«±i=»« 
**ifc*i. mzm^mmmmk. mtm^m=^-^m 

*«KTa>WE*SH*»«rtrr^rt**ifc* 1 

M 1 7tt«B«tt t . mi% 2 *^»St*6»ffiT(DffiFE* 

k. »b*k %2^i««e^M< t*i^r*i 

[0 0 2 2] */c. ZOmMZ%&%3<»*mfo*£W. 

I*. *l»«Ha>*aMMMRJ:l=»«a?*i. f iSli 

©*»#B**r**s»t, »EseB«cD«Hffl±(cy 
— ns««*^LT«w***ifc^— ne%e 
»<D±B±(c^fiR**i % fflfB^eajcoi^izjiiaE-r^iTr 

ey- h*a&a>n«wi-r«firEy- KieiiiBj: 

*A<*^«ltHfc« WEy-h««**t?«fe3(=ttES8 
B«0)i|&*#|in(=l»lKdtLfe*2mBa)V--x«« 
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ESS 1 m^»gl$6^T05fIfB#^«:S«rtir^fiE^*t 

fcm 1 $as><z>$ 1 *mm*. t . urcai 2 

[0023] *fc. -©*MI=«-5S4a>*»tt:gS 

±iz?- \~mmm£itLxr*f$.z*it-m 1 a>y— k®« 

-tic, y-h-$ft»K^L-CfIfB«1«)y— hS«tSt 
HLt****ifcl2Cy-Hat. MBX1. *2 

jS£*ifc3f2S|S£!<DV— KU-f 

as 1 . m2m^«i*est^i:, wejr 1 *rsH»um 
T©*rE*iiM**firti=»j*a*ifc» 1 m'mmom 1 t 

S*8afl«<!:, 1IG*2*^iMIIMMT0!>*riBJM|{*ft 
«rtl=»l**sh.fc» 1 ^SSi<0?B 2^ij5fi!fe)$ilti: £#UiSr 

[0 0 2 4] f-fc, w<OJIMI=«-S»5<Oi|i»tt:g{E 
I*. »li»«S!a)^ilW*»«±l=»***i. Hill 

©sm^immml *2««&(D*2:ftKifaaj«. &i/ 

*Mli*:a 1MBg&0a)'>& < <t =tffl 

ffl±l=y— Hft*«t^LT»«**ifc^-h«*t, 

««l=^fiE**ifcSB2^SS!©V— KU-f > 
»JfiJSKT©1iflE#S*S«rtl=}KJ«**i.fc!f5 1 

*i«MMEi*ic=»i* 1 mrnmnn btoumm 
t s mm- * c <t & t -r £ . 

±i=y— n6»«*^Lr»iaa?*ifcy— K«at. nr 

E<7*— haffi*tttJ:-5(=flE^iefiB©*»(*SW(=}K 

<s ztitzn 2 -gaga© v— x««&t; km >mm t . 

f!E3gfifiSSt*t;«fc 5l=ffilE*aH*»fi±.(=JBfiK**ifc 
* 1 . * 2 lg^»lt*6^^ t . «E« 1 Ifl^ ttit*6SiffiS 

T©i9E*an*»«i*ji=»rt4#i.fc« 1 ®ss;©m 1 * 

U «JEy- hS«©-t®li, fJE^SSP±A^SJEm 
1 *?*MI*tttR&tfmEtt2ft?'a*ttitK±(:::B-3 

r ¥*nb * tir s c <t £ t -r 5 . 

tOO 2 6] £fc, w©*W(C«4«7©*Stt:«a 



vt^¥i#It. |!IExe5«^rv-v;U*3?«:Btf>'>ft 
< £ fc«ffi±l=y- h$6lilg£rt- LT»*S*ifcy- h 
fJEY- h«B£1*t; £ => ictfrffix if* v 

l>£xe$*^;U*i£ttB©^v*vuft<fcit£-f -&7j 
|6]©£Sl*, fiJEV— 7««2ltfKK V$I«*<»2ja;* 
*i5SUBif$+vt ;u¥>gt* (S ©fifoE^ a* * «t a 
£ r ©ft * «fc y d ,t * ttflk i: f •& „ 
[002 7] 

[3£IUJ©JiJ5S©f&S] KiT. El®^#BgLT, C©S£BJi 
©fg«£©fl2!8©#2gttl$a<!: LT 3 ;*5Efi|ji©M I Si 
h^VvX* (MISFET) IC-2l^-T:lftB.E-f 

[0028] im i <nmmc»tem~\ mm. za>nm<r> 

[0029] ■ pm^')zs^mm& 
«1 ii=i*, -ros«A<^etti=»nx^+i.r^-5S«?g 

®S|5 1 1 At>Wf$.£4xT^Z>o &K££8P1 1 Alim^f- 
«*-efcy, C(DS*5^eaJ1 1 ACDiSg«i](0#St*:S« 
1 1 lim^^glfiltT'fe^),, cro^T^gtMiStO^t*: 
3MS1 1±ici±, S^-»SI$6»K1 2*<^fiE^+v-c^ 
^ 0 cctli, <5iJ^lifrESffi^egpi lAfflli 
v=r-yu^<tiis-r-S73isiOTii*ic*aa) 1*0. ifimg 

ItlilTT'&y, S«5g^§P1 1 A(DS«1 1 fribrojS* 
l*0. 5/im~1. 0 /umfiJgmTT?fc&„ ^«f33, 
SS(--Ot^-CI*. 1. O^mfMSlUTI-lS-S^I+T?!*^ 

[0030] Sffi^fiaii 1 AO»iagiij®&u:± 

ccDy-hi^itKi 3 1*, affis&ean u^ia 
«fc-5i=^j«**tT^§o y— h$fi«Ki 3 1*. mi*** 

[0031] s«3?e«B 1 1 a £«3iWEy- h*e^R 

1 3±(7)-«P(-l*y-hSffi1 4*<^fiE^*t, siErn^ 

^isse^pi 2±<7>-spi=ty-hafii At>mm.ax 
x\.^&. s«^fipi 1 Acomsji(7)#.siri:a<oiasffli]S 

xtttks 1 5,t Ku-r >tt*a 1 6*^fig$*irt>.5, 

i*. y— h®ffi 1 4(»jK»iE^i=. coy— hS4S/<-si — 

>J7X7 t L.tSSi^Mi:ft^, y- hSffi 1 4 

*yy> (p) fciiMitt (As) a<^a**i*o 

[0 0 3 2] ^JJ. ZCttt, Sffi35fiSPl 1 A©II 
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[0033] mm^mtmm 1 2^t/s« 

&hi;*mi& (pi) «tioMdeo>7Mmitti 7*>< 
M**iti^o -fft*>*>. sfis&m 1 awakd* 
T#sm&m 1 2Tw»»sfii 1 w(c^^->;±aic 
*y»***ifc^tt*«*i 7i*. ttfissew 1 1 at 

[0 0 3 4] ntEK^nttttn 1 2ici*. *m 

h 1 8(0JKfifct?l4. h*<»«-r*¥»tt*ffi1 
1±/l(c(imIIH^$$^$Il*1 7*<^jaSJh/Cl**fctf>. 

A«ff5cift< % h 1 8 t 1 1 t 

[0 0 3 5] @1(C^-TZ(D||]!6(D^®(D*#tt:3Sa 
14. «raiL/=«£*fflja>SO I tfitffil'feM I S F ET 

t^mcbmm*. /^sssm^MisFETict 

81 4tEIWi:io<i: Ca>*9 hH*Ht (H^r) 
£<KK&-r«fc^ MISFET(Dg|t«* (***JU 

y-hlI1 4<!:M1 1 ta>Mfcy«J*£*oT 

[0036] ca>#sn*»{S-ei4. *^-^*^a> 

ra<Dtt«tt£Sof=i&|:: % S±MISFET|Zj:ot?l 

««1 4<tTaJS«1 1 ta>*ft*»#(cfel^-C. 
»»««(D»*M I S F ET7b<H^ffl^JEP»qt?«(C^-^ 

[0 0 3 7] LH<ot, CCtliy-hlI1 4IT 

7ti3fr0§li! (pi) ©TKiSK-e^Lt, T 

IC1 i±(=BL^*^#iii6««i 2^MLt, y- 

hlKttlK^: LTtt<ttltRa)HV£K< Lri^«. c*l 
&lc*y, *^8««|:M* *i6S4M I s F E T 
OLSL^ttESBftiCi-^ *±M I S FET^g 

ISFET$Mt^&li. *^»«««ICI4?KP> 

(b) *<WAS*u 1fi&Ltz&olz^m®\^®l 7 lip 

[003 8] CCTr. dfeCUKfiftfifiM 1 AO)!^ 
(^*;ug<t®£^£;fr|S]<7)B£) y-h®JEHl 



«wd*y*ftras<t, Mfttics&KjBsn 1 a+ 

y. -OHHMKDMISFETlt ^ffiSlbfflO) 
SO Ii^f ±:P*a>Mft*-r«C£lc&6 D Z 
14. 1 A+fl0^lt«iait3E»<«< rt, fiffi 

S8iBffl1 1 A(Dffi«Ba>y— hUl 4lc e J;oT5 1 Y* 
;n»ia>#T- > > -v ;u*]»*<«: * *i * tz&b . tt*«»a>3F 
HMlSFET<i:lt8Lt, 8ai:fifv^»*$ 

[0039] $*>iz % so i m+tmmcDMftzz-ez 
B8(ci4. Steffi i 1 Ao>^tt«!iajss«<»ffiT?# 

ipja>««A<iitt(D^asa)M i s f e t j: y ti/J>* < ft 

MISFETTflt ^CBMEt, fttoVfftt?— h 

[0040] ftfi^jeffii 1 Aa>a*3b<»<ao 

T<££. *?»««JC0>S*M 1 «=■■!= -f=*->ttA 
**Lfc^tt«B*<**lRllc«KLr. S«3£eSM 1 AO 
T0)a«1 1 *<±T K-t 6 >^£;h.££5lcft6 0 -fft 
ffiffitt^ttttriMM 7A<a«S8fiffl1 1 A<DT<» 
SAM i*T*oft*><y. &K££*1 ia<dt»c:*^ 

a)jtJ60)^ffi<Z)4t»tt:S$IB-t?l4. X7-»IB««a)^4:& 

sfift&tn i Aa>T«c*wi»*K--l;>^^^- 
*c**<^?*sfc^6, **»»»tt**»-e#*. -Tft 

s**nntf«ioT*>**a>*i*if*. 

[004 1 ] ££>lci£. SS±ffl£fls£!a>SO I l»4H 
va-Mi:8HLf:*» (self-heating) 

i= * sstsfeib s ©/jnpsic-t § c <t *<t? * 4 o 
[0042] mzv>nm<r>w*m] -^mz^ so is 

«$fflLNfcM I S F E T0lip, »«(D5Ftt«8iBJt ST 

i f ft # ^> m ah x m -v * ;u ^ te t s /a l & a <t -r 4 

^*iU»llltW«|-r*fc«>c=i4, ca)ffiS/BO)#tf**ij 
^^Lft^t^^l^ftbftl^o 

[0043] s o i »«*JBl*fc»±ffl2flsHeD 

¥®1MI S F ET(^ii^|Cl4. TV^JU&Btitt&Zs 
mfilTC=ttor<*i:, WB^'J a >«***itt±l=J» 

H<k-r**s*<fty. m*i&tfL±o>mwk&t<±m+z>o 

[0044] :ct\ E1 lc^tfc<k5lc. h?>>x 
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[0045] za**. ftttSjBffiaNfHBffiicKja* 
*t« so lm+tmrnowfezft 

iaicftotL^Ci:A<W)i:ft<^bT?fc*. 

[oo4 6] *(D-jjv. ±mmzBf&£ 

Z^l^ft*,, 

[0 0 4 7] fOlSSiLt, V— x • KU-f 

y. v— x • Ku>r >raa)/^>^x;u— *<ficyAb-r< 
z*u±, tticWffi (Sffi^fifiP) tf>S£*<o. 1 

>f xjb-tf fi ^ y w < ft o r l * 5 o 

[0 0 4 8] Z(7)*££. at«©=F*Mfcaflt^P^T-f 

;u£»3*b*-6z£T*t*fc5<t Ltzotf. mi eiz^-r 

fc % /*>*X^-A<fizyx5*Jgtettl=^MlB* K- 

[0049] fCT\ C(DjR2(D|gllE<D^fflt?l*, ZG) 

^CV-X • KU-f >|ffl(D/<>^x;U— 4R6Cf=Alc. 
»«^jB»0)«:±ffi(D»» <±ffi») i:MISFET(D 

Ofr£?**Jl,± Ltffi5d: 5 (cT *Uicfc U>Z £ £H3g 

81(i. tfc*0>J<h:Sfty. »«36fi»a>«-t«£*** 

[0050] a«^ieffla)±a»(c^-v^^*<^fit**i 

<t Sft ft & 5 iz L T -V * ;u*<ff2/£ * tits: L> <£ 5 iz 



[00 5 1 ] JUTIC. 02, B 3 . Xt/B 4 (C^-f 
[0 0 5 2] B2I*. |^2(DSIS6(D^S^*^1*^S(7) 
[0 0 5 3] S^ig£fl1 1 A0)±Hgp#(::li. H2IC 

&) o>^it**<K-e>^*#ifc^tti*«j«2 13&<»* 
[0054] ^o^^um&o^mw&mo&^m 
3>aibK**sw**«i i±ic/<^-->yri)o z 

>y (»T, RiEtEt) l=*y**MMME1 1 *H 

»1 1 A&tetfL-r&o 

[005 5] ffirtBfifi^jSffi 1 1 A &MtiLLtz&. ftffi 
*fi»1 1 A(D±B»(::»LT % -f^&AlCctySH 

FETtlt t^P> (B) ^*PiSmi±1 5 k e V. K— 
XI 5 X 10 13 cm-2fi^ia±-C?tTJbH^o 

[0056] *sivc\ j»»^baicj:y, s«E£je«n 1 

A0)i^fiiJBSt;JiS(cv'jz ) >^bE^^ft'5)>f— 
ItHi 3S»*t4. :^-hiiH 3±(c. tKU 

[0 0 5 7] ^^{C. >f- hlgl 4TS»<at«*fi 

351 1 AaHfflBAic* -f*>aAf=<fcy=P««8 (Mil 

[0058] B3i*. mzo>mi&o)tem<D&mm<n*m 

[0 0 5 9] £fift&tfi 1 Aco±®lcii. E!3ic^-r 
cfc5U. <ft«B2 2 3Ei<^Jill**l-C^-6 0 :(D»II2 2 
l=l*, m«^egPl 1 A*»*-r*W=HL^fc*^v^ 
H («iittf*>'J a ^?iJg6li-T(=^(0^^ffiLN 

[0060] ffirffi«^^^-r-5*»<*gfi-ci±. 

j&ffi1 1 A0)±HW=fiL^T. ^— 4ta«36 

jean 1 Apa(D*feiiKA<ii<fty. n^ffioaaE^B^ 

[00 6 1 ] CCDcfc5ft«ii(7)*S«:KB(Oiaig*;i 
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[0062] wti^T. mmm$&2 2**jm*ric, m 
mtai=*y. s«^espi 1 Aa^wjBic^y =i>& 

IbK^&fcSy— hltMSBM 3SMt§o ^(Dcfcdtt 
«ig(7>ft«£fi® 1 1A±|:, #'JS/'j3>«*Jia 

[006 3] y-hl«14TSI»<SJESS 

tf. P*SlM*As) V— 1 5&tf 

K U-f >*fc»B 1 6SMtS. 

[0 0 6 4] |4lt B2(D||)Sfe(7)^S(^ftb<D^110lJ<7) 
[006 5] Sffi^SSP 1 1 A (D±B±(=I*. B 4 IC^ 

ir&5iz % y— hs«*<^rt**Lrtee>r. «b±<d* 

*>. £ffi£Bffi1 1 A(DB»Jffl-t(ci*. 
1 1 A 5 2 0(^y-hii14A, 1 

4Btf&Rm<£ffilzMj$.£tiTfcl>). Ztlb 2 0(7)>f— 
hlfiUA, 1 4 Bli^**;i/*£iI£^£Bia±|c 

Er^ftTl^fctfu 2 0<D>f— hii1 4 

A. 1 4 B{C^+l^tt=l>^^ h*»l*4i&§M<&S 0 

-So 

[0O6 6] C0)cfc3«:fll3t*l»O*»(*«a-CI*. 2 

o^-hisuA, 1 4 Bicis]i:/<-rrx^w^D-r 

*^^;uy— hCDF ETt- K<t Lrffifflt-sciA<t? 

£4U *7c20(7)>f— hmffil 4A. 1 4 BU-tti-f 
[OO 6 7] #Jx.l£. 2 *OG)f — hUHsi 1 4 A, 14B 
-hfg1 4A, 14B<7)5*>. 1 Od^^HBflfl)^ 
V * JUflO) 4*— h «« it *ft * $#?L * / < ^ ^7 y — 

C £ *<t?^*l^ B 4 lc^"r#»«:SBl±/N* 

[0068] B4(c^-r*»«;3SS*S!»fflfflt^T. 2 

O0y-hlffil4A, 1 4 B|Z|H|i:y<-rrX^Hl*D"r 
h0 F E T^E- KOi^^, 2 0<D>f— h 
S11 14 A. 14B(D5^> 1 oir^-v^;u^J(7^f— h 
■ffi***. «y<Dloi:»H|tti:Lr, HWB*** 

[00 6 9] El 4 l=^r«S$feo¥*1*&1l0>Ba* 



fitt<D»«s5fi«n i A*H&ja-r*. 

[0070] ilNt, H9IB->Ua>aibB**J«i*r 
Ift^bJSlCcfcy, SttSg&ffil lA(DBlffii:y'J 

[00 7 1 ] *<D'& % CMPCcfcySf^fi»1 1 ACT) 

-tBi=#tt-r*#"J > y 3 >«*ws*-4 a** *4im* 
R I EJCcfcySfJfHTK'J y'J a>I*x^f>^t-Sc 2 
SfiftiBffl 1 AO±B±l=#tt*4«iH*tt 
^t^o y-hiH 4T£tt<SC3&ff 1 

1 AtBBfflBrtl::* -f^->;iAlCcfcy^FiW«a (#J*.f;*\ 

Pfc4lM£As) JSAL, V— XffllKB 1 5&tf KU 

i 6«Mt*o ftte. soi 

COM 1 S F ET^Mt^Ct^pI^&^ 0 

[0 0 7 2] C+L^,B2(DSIS6a)^®(D^»tt:3Sai*, 
l^ftltS O 1 M^fflUtc^i^bKDM I S F E 
TtH«&»ff**1±4ci:3Si<Plffi-efcy. *<0fft<Dfl| 

[0 0 7 3] -£tz. &££jBfll1 1 AO±Mi:f 

«36fi»i 1 A0)l»**»< L£mjKl£fc£fc^c<t 
«8[Blftft«ft4fettlc£:K£&fln 1 A 0)^2 

t?L4W«Ml::»«S*ffi«n 1 ACD_tSS|S£te 

[0 0 7 4] fcfc. 1 1 A(7)flJ®(7)^T? h ^ 

doo) mv. *^^^^;u*mti [100] £r*]i^ 
[ o o 7 5 ] [ft 3 omtenj&m b 1 3 . 01 4 1=^ 

Lfc«£*(D3*7C«3fi<DM I SFETTIi, SS±ffiZ1b 

aso iXT-cMx-r^fe^ic^^^^v^cMaib-r 

*l&S*<ft«o tl, *<7>EBrt<5 0 nmfiTFI=tt4Jl 

t^«&*»fiK-r«i:l^BT?*fiJi:ft4*<, *a)-*T? 
Sfifl)V-7 ■ KU-r >&ffcJIA<tt*^cD¥S12M 1 S 
FETfCltlW*i#*l=»<ft4. zotztb* v-x 

aBM(e*A<*ib-r*ct*<Tais*L4. 

[0 0 7 6] *C1T?. d<Dft3(DSgSfea)^fSTMi. B 

5. me (a) -06 (d) ic^-r^afc^-v^ms 
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[0077] in 5 (4. m 3 ommcvMmcD^m&gi&cD 
*«$*tflaH'cfcs. (a) i±miE*w(*3g« 
©TBH-efty. S6 (b) ii«riB¥*{*ttBa>MB 
0. me ( c ) ii«riE 3 Fffiia(rj3it-&6c-6c«ic^ 

ofcRHH. i6 (d) l*«TfB¥BHl::a3lt4 6 D-6 
[00 7 8] B5. Rlfme (a) -H6 (d) (C^"T 

[0 0 7 9] «l*¥flM*»«<Dftfi«*l=&Jb1* 
^<blS^-r^^rS](7)Il^) 0. 15/lm-0. 20/im 

B) **«U 'JV^77^Jffll^-->^ 

[0 0 8 0] CCt\ S1£ 1 1^50 n m~ 1 O 0 n m 

fey. f ©MRSiRWCRit 5 c t Cck o t , v 

[00 8 1 ] ^a)y-hl«ffitffl7X^rtO) 

»BlbS*ifcS«3gfi»3 1 A(D±®^i/iagfflij®±icy 
B$ffltf>&*K CMPlCcfcy^fiJfeTKy y'J^VESi 

[0 0 8 2] ^(C. flffiy— h*«^rtfflVX^» (V 

s«^fiQJ3 1 A^j^fijBrt (v— x - KL/>r>r^ 
uf>ftifcJIi eZtem^Zo ^titmftiz^ ^**;u 

ftfra>B«3&<l^Sft«$litt*<D3FffiSM I S F E T<D 

mfczz&mz b^>*?7>9 zmmLtz'ik. x 

t^^y^^ft^ffllxfciL/K-f 7 K V— X • K 
> (elevated source/drain) fgjft£ -3" £ Z £ lc 

[0 0 8 3] fcfc. cajtitai&ffiT?!*. &K£effi3 



ffiltil 6*^«LfcA<. ^Blcjti:r*tt[S6fi»3 1 
6^iSL, c<D±®i*)CDffiifcJi 1 5. 1 6 icr iEtan 

[0 0 8 4] [fg4 0)Hfl£<7)ff2?g] nXLfcJ:5l=* fiS 
i^f-h^OSO l*^£H*fcMflF**T5M I SF 
ET*tt*fcAI=l*. tt*&. 3*5ESSI*Hl3br. 

i E(=ck «<nx3b<*f*Ml=*«l=lt L < tt« z <h tf^® 
[0 0 8 5] tzv. ^<r>m4<r>mm(W&mT'i*. &m 

-1. 0/img|) 1«L, SO I*^-<fcH*fc»ft£ 

*t5 3^tc^m i s f ETjggt^o m^<Dmm<r>m 

Bit. 4 > h'J >v^(?(Dtf7-SS«*fi»t LTJ& 

*ifc»B * -v *;ufltS * »*-r S-^^Sit^o 

[0086] ei 7 (4. %4<ommowm<»*m&*£m.v> 

[008 7] SffiggfiSB 4 1 A £fl2j5£-f 5BBIC, 

***:7B£LTa>»MML Bittf->"Ja>BftB*p 
B5/'Ja>*»(MWl 1±d/<*—=.>y**. CO) 
y'j3>HbIS7X^<tLt, R I Elc^yiMHMS 

«i 1 *»ro«ic«ytbLr. wffia>is£B5*T?sesL 

l=, »R J tf ^ *y t ;U*ftlC J: y p + i 4 2 , n -Jl 
4 3. Wp-I4 4 £*l=fl&J* LT*«3gfi» 4 1 A 

[0 0 8 8] BBftftl=<fcy. &Kgg&04 1 

a to mmm &zf±m iz >> y n >BibBfr bfe*y-h« 

BB1 3Bi*t§, za>^-hffi«SKi 3_tic. tK'J 
y'Ja>BSt«U /^-zy/fLtf- h«« 1 4 

[0 0 8 9] ms\t. mAcnnmommo&mm&^m 
*«fiBa)«a*»»wi=*-r»aBT?ft*. ms 

*5l=BBi:«j:oTL^«o 

[0090] *-r. sffi^eai4 1 Bi»*t6m=, 

S<*Sffi1 1 ±lzs<$--><f-fZ> 0 Z0)vya>fi<b 
iS7X{?tLt, R I Ed* y 1 1 $Sff» 
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[009 1 ] «ivc, <i*>}±Aiz±i>)m*ftmmm<D 

*ffi1 lie*** (0iJ;LI*\ B) BAL, p+M<D^ 

=i>B«:B) 1 2*»rtM-«. 
[0 0 9 2] ££>|c. I«it 0 ^yt;^i:^y, 
p+^42±|C. :(Dp+l42JH^< ( fc5i:, n 
-H4 3£p-Jf (^V^JUJI) 4 4£/&g£l±£o - 
tilery . S«£Sffi4 1 B£ff2j£-T3o 

[0093] nrifiLfcia8ic*-ri|£sn*aftK-ci*. 

■ C(=<i:*#i*fcft. p&7tt*tfSC»B*4 1 BCD 

«l l0>p+B?Mfe**1 7l=«ttSHi»-r*il*. ft 
::<fc*<Rjte£fcy. zcd^/nV x£ 4 ajmii^£ LriS 

[0094] m 7 *fcl*B 8 lC^-r« 4 CDXJfeCDi&ffia) 

+I42<i:p-144 a>?M«ajKa>KS«KII1b It 

•V>*ltf. n-«4 3lCJKrt**L*ffi£JBT?. 7^*7U£ 

Mt4 P -i4 4i»f 1 1 **«k«i=««-c?# 

&o C*l(C,|;y % SOlSiSfflW:MISFETi? 

§4 4) am^jSK^c^-e. K±fflz<b**iH 

[0 0 9 5] S£(C, S£3S&ffi4 1 A. 4 1 BCD** 

s%<s«^fi»4 1 a. 4 1 BS^fle-e*-6-+aiitt 

[0 0 9 6] *fc % B7, H8(C*Lfc»»I4y— KB 
»-CI*V — X • KU-f>lt»Itn-l4 3tf8MLft 

u^aftflntu-rsct^iBK-efc*. ttot, v— x 

• Kb>f >«5filiH5. B6l=^Lfcti<D£fl4f(::BlR 
UrnvtMI^l^iU^-f^ K V— X ■ 

K > (elevated source/drain^ it. *fcl*V— X 

• KU-f >lchalo«at h«ifi) £flH>6<tJ:^ 
(C^t?li0^i+-r) o c*t££mMxi£. n-J!4 3 

<bv-x- Ku*>tt»B (n+H) a>fttt£«aic|K 

cc <t *<t? h 7 *fci*B 8 i=*-r^^*iMta*«* 

[00 9 7] *fc % C(0«4(7)*lSfi<D^fiT?l*. n^* 



7>vX^|cBaLrtfflfflRFHgT*fe€)o Sfc, OxjU. 

•a^brscticcfcy. SltffiftCMOS soin* 

[0 0 9 8] [m5CDHSS(7)ff^S3 WaLf=3;*5cSM 
ISFETlCfcLNt, ft^SW^^<, 

<? hWttt V-X • K U>f >ffii*JI(D=i ^7 hHitO 
■ *0)«35<**<<j:y, H-xa£ffll*fc3>** KD 

«S8jB«P0)B*lii ^mSflE(c-r-5^K3S»<fcy. -<D« 
*nx±(D|HHto*t>^r— hT?ft«7KU ->'J 3><Z)I?£ 

t?fe4 e #y*>y=i><&Js**»fi£fi»(DS*£Ha 
*s-t?w<-r*£. hJtj&<*#<fty. r i e 

[0099] MRMtttfy $/ya>a>ii«««i*i*iMr 

^200nmgS*T?tt>y, »figgje»a>±BB £ ^~ 
hS«0)±aiCft 8 0 0 n m0St^l>t L * 5 » ftl 
150nmxl50n mfiS^i^3 >^ h 

«l:*#ft7X^^ hit (-5. 3+®P*f]Ra>#) 

£r i Et?»jau<?:it*itf<j:&a<ay. y v^^-r 

;*^R I E(0»tt3^63B*-ei**MLlS 

[0 1 00] fZt\ 3s 5 (DHJEOJIS® I*. fltI^Lf-3 
3fe5cS20)M I S F ETIC^INT. Hl9l:^tcfc5^^- 

*<DS*<2 0 OnmmrtfftiCtSSftttfto 

[oioi] B9tt, a 5 <dsis6<z>^® <^*s*ssao) 
[0102] *-r. piv y =i 1 1 ««) y 

«^jaffl(D-ex^i:ft*j(ft«H y 3>S1b 

R) Ji§L, y V^^-fftt R I E^ffllN-C. H?sB 
> y =i >^bR£x v ? >y Lty- httaJMtJ&aift 

[0 10 3] uCt, lAiDSfi 11^50 nm- 1 0 
0 nmm&mt*t&t. L*«»«LOCOS*^«lT? 

[0 104] fO)S, ufl>y-htiMffl7X^ftfl) 
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*if;Ky *>y zi >m&mtb&fr. ^Mt&ofcTKu > 'j 

[0 105] CCBcfcddLT, y-hM5 4ffti/f 
KIS5 4*H9Ic*-rcfc5<fH*a>fc-6^«lc-r 

— X • KLx-f >tt»|f1 5. 1 6±(D3 h(iLg<t 

[0 10 6] X^»MR1 2±(C««iay-h/<* 
cfc I** £ffi£j&fll5 1 A<bft«ffi1 2 

[0107] 0 9ic^-r*#tt:3saa)«jtsr/aa*;i 

(CcfcoT. h*— /K&TX'*? hj£&/j*3 < t? 

I 6±<tT|H]B#|Czi>^^ h*— </U£HD-Tft^£ft<Rr 
fife£fe£o *fc* >f-hS«5 4CD*4«ttt,7teiJ y'J 

[0108] meommwmi ^omea>mm<Dm 

*saicLfc«ijsK^*r-6o 
[ o 1 o 9 ] m 1 o ( a ) -mo ( d > lift 6 (nmm 

II (a) -hi i (c) i±nc¥*i*«K0as*& 

[01 10] 010 ( a ) IC^-f ^ 5 l=. > "J 13 

>*Si*M6 1±[;|feil6 2$ML, 'JViT7 7 

>y*friv m i s f ET^^-v^usps^fit-r-swia 
1 (a) ic^-r«fc-5rc^-& 0 

[0111] «1>T\ Rinff 6 3Mfl)v'j3>*»#S 
^ffL\ 010 (b) ir^-Tcfc^lC. j|8«R6 2-tC:3j- 

— /<— ^p— x£i*xi£2**>-wuB6 4&MWC*Z> 0 
[01 12] ^bi:, 'JV^77>r;iMK7>fX'vf 
>^|c£y xt°*^rt>-WUjf 6 4 0)/^ — ~ >^£*r 
l\ 01 0 (c) (c^-r^^lr. v— X v Kb>f>, S, 

±Mfr*Mz&W&&M& 4 A0>3Fffi^ttli. 0 1 

1 (b) i=»-r*3i=. v-xttikjiatf KL/-f >tt* 

[0113] air, 010 (d) ic5M-«fc3i= % 



cfctjy^-- >>f$trl\ y-H«6 6i»«t4. 

*6 6TS»<»«38jB«6 4A'|C'J> (P) **IM* 
(As) 0)3|AStTLV V— X*t»JB6 7»tf KU 

1 1 (c) ic^-r^dic^^o Ki±a>ck5ftxa(Ccfeo 
[01 1 4] «IIHSl3SxS(cJ;yK5S*4xfc01 2(Ctf 

(=»-r*ieiitt*<««-c#*. carta*. 

tz. T-V*;Uffll**«6 1 ^bllLtcXt^^y^;b 
16 4lCcfcoTfl2j££:HTl^tc#), f^*M/<-f7 
XSM«J:yilW«ztA<t*«. 461=. 05. 
0 6[C^-r«it<t|Hl^lC. V— XS1RJI6 7»tfKl/-f 
VffifSJf 6 8*<J|$j£$;h&&££jBffi6 4 ACD?**^ 

<Dmft&mmLtz5z-v % v-x- ku-t 
[0115] ^<Dmm<ntemo¥mi*i&w:-e\t. 

Jls&tf&fiitmMLXl^&tztb* »«/<■< 7XS*Mt* 
pIte<k&4o ^^*;HU3^6V— X- KU>f> 

[O 1 16] ffiaLfc#Sft(Dfl£»-l?l*. n*-V*JU0> 

c*if=H**)ltt?l*5S:<. aate^a-bxjfcftSffl^r 

h^>^x5»*^-r*^i:tiRrttTfft*o 

[0 117] 

*<«*-e * 6¥**IHi 4 «*-r « - t A< pT 

[0 1] z.onw<»nio*na>»ma>¥mi*mmom 
[0 2] co>«na>iR2a>xiKa>»Ba>¥«i*»Ba>« 

[03] C(D^BJ(Dm2<^||)56(7)^^(7)^SI«(D^^1* 
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[04] z<D§&wa)n2 0>m&o>J&&o>«ko>&Eimo)* 
¥HH-e*y. (b) afliiB¥«*ma>inDB, 

( c ) li«TE¥BBIUfclt4 6 C - 6 ClBlcjttofctta 
0. (d) lifFE¥®0(Cfclf€)6D-6DlglCjaofc 
BrcS0T:fc£o 

[07] ca>%wo)«4a)9lt6a)}^sa>^9ff»tEa)8l 
[0 8] ^to«Ka>»4(O^tKa)^feoKS!0ija>#«i* 

[010] (a) - (d) I*. C(D*W(D»6a>|lt6(D 
[011] (a) - (c) I*. fjfHm6(DSI*fe(Dff^S(D 

[012] fjfEB6<^HtecDff^^a)#^«:gg(D«/i£^ 

[013] (a) - (c) I4 % 1#J0>M OS F 

[0 1 4] 8*0)/U^SfiSfflL^;MOS F E T 

[0 15] MIBMOS FET(DWt?fe^)o 

[0 1 6] tt*C0%20l|0)M I S F ETCD«/i£^^-r©f 

[0 17] ft*O>m30l]<DM I S FET(D«^tlr 

®0-efc£ o 



1 1-pIy'Ju>Sfi 
1 1 A-aCftBH 

1 

1 3 h&Hfli 

1 4 .../f_ K^ffi 
1 4A-y- h^M 

1 4 b ...y— 

1 5 -v— *i£ffcg 

1 6 - fu^kim 

1 7 

1 8 

2 1 • 

2 2-IMMI 

3 1 A-£ffi£fiffi 
4 1 A-fifi^fiffi 
4 1 B 



4 2 

4 3 

4 4 

5 1 

5 4 

6 1 
6 2 
6 3 
6 4 
6 4 
6 5 
6 6 
6 7 
6 8 



P+B 
n — M 
P -Jf 

nana* 

A-SttftSff 
•y- hKMi 



1 ] 



12] 
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[13] . [04] 




[H7] [|U8] 




---111 
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[0 9] 





[011] 



(C) 



r 68 



XT 



IS 



T 

67 



-64 A 



64A 




1 3] 



107 

1JQ3 



fc= 




101 




i 1 6] 



11 7] 



122 /|21A 





M25 



*125 



